The Oricult-N semiquantitative dipslide (Orion Diagnostica, Espoo, Finland) was evaluated for the laboratory diagnosis of vaginal candidiasis. It was compared with broth culture (Vagicult; Orion Diagnostica). Oricult-N was positive for 14.5% of 124 symptomatic patients and 12% of 50 asymptomatic controls. The results for broth cultures were 17 and 22%, respectively. Thus, the test group and the control group did not differ significantly by either method. High vaginal yeast counts (>10 5 CFU/ml) were detected by Oricult-N in 7% of patients and in 0% of controls, but both groups harbored low numbers of yeasts. An accurate quantitative cutoff point separating a level of yeast associated with infection from vaginal yeast carriage could not be defined in the study. Nevertheless, the easy semiquantitation allowed by the Oricult-N method could be helpful because, especially in low-count carriers of Candida, other potential causes of vaginal symptoms should be considered. The Oricult-N method was technically simple and could be applied in primary health care. Further studies are required, however, before Oricult-N can be recommended as a routine diagnostic tool.
Vaginal candidiasis is one of the most common infections seen in general practice. Forty to 75% of sexually active women have experienced symptomatic vaginal candidiasis (3) . Symptoms of vaginal candidiasis are itching, burning, soreness, abnormal vaginal discharge, and dyspareunia. Signs include vaginal and vulvar erythema and edema (16) . The most common causative agent is Candida albicans, but the proportion of other species, especially Candida glabrata, is increasing (17, 19) .
The vaginal Candida carriage rate for asymptomatic nonpregnant women is around 20% (10) . In pregnancy, the rate tends to be higher. There is little definitive quantitative data on the amount of vaginal Candida in apparently healthy carriers. The numbers of yeasts are usually low in asymptomatic women, but thousandfold differences in the quantities of yeasts recovered from these asymptomatic women may exist (9, 12) . Why carriers of Candida develop an episode of symptomatic disease is at present poorly understood, but it is assumed that both host-and pathogen-related factors are involved.
The clinical diagnosis of vaginal candidiasis is unreliable (6, 11, 17) , and laboratory confirmation is needed. Microscopy, yeast cultures, and latex agglutination tests have been used (5) . Wet mounts prepared in saline or 10% KOH, as well as Gramstained smears, can be microscopically examined. The sensitivity of microscopy compared to culture is about 30 to 45% (5, 18) .
Sabouraud dextrose agar plates and, more infrequently, broth media or dipslides have been used in vaginal yeast cultures. Substantial controversy exists about the interpretation of a positive culture result. Traditionally, any growth of Candida has been considered a pathological finding. More recently, however, it has been shown that symptomatic candidiasis is usually associated with higher numbers of vaginal yeasts than those found in asymptomatic carriers (6, 8, 12) . Unfortunately, conventional mycological laboratory techniques for yeast quantitation involve serial dilutions (8) , and dipslides or broth media do not allow for quantitation (4, 13, 14, 20) .
The Oricult-N semiquantitative dipslide method (Orion Diagnostica, Espoo, Finland) was developed for the enumeration of yeasts in clinical samples. In particular, it has been applied to the quantitation of Candida species in the oral cavity (1) . In the present study, we evaluated the Oricult-N method in the laboratory diagnosis of Candida vaginitis. It was compared with microscopy and broth culture. Both symptomatic women and a group of healthy volunteers were studied.
MATERIALS AND METHODS

Patients.
The study population consisted of 124 consecutive nonpregnant women attending the gynecological outpatient clinic of the University Central Hospital, Helsinki, Finland, for suspected vaginitis. The mean age of the patients was 37 years, with a range of 19 to 81 years. Women who had received any antibacterial or antifungal agents during the preceeding 14 days were excluded from the study. The patients had had an average of 0.8 deliveries (range, 0 to 6), 18 (15%) used oral contraceptives, and 2 (2%) had an intrauterine device. Gynecological speculum examination was performed by one of us (J.P.). Symptoms of itching and soreness, signs of vulvovaginitis, mucosal edema, and the presence and nature of vaginal discharge were noted. Fifty gynecologically asymptomatic female health care professionals (mean age, 40 years; range, 19 to 58 years) formed the control group.
Specimen collection and laboratory techniques. Two swabs were taken high in the vagina of each patient and control subject. A wet smear in physiological saline was immediately prepared from the first swab. The smears were examined by microscopy for the presence of characteristic yeast and hyphal forms of Candida species. The second swab was first rubbed thoroughly on the surface of an Oricult-N dipslide and then immersed into a liquid medium (Vagicult; Orion Diagnostica). The Oricult-N slide consists of Nickerson's medium containing chloramphenicol and gentamicin to control bacterial overgrowth. Candida species grow on it as characteristic brown-pigmented, smooth colonies (1, 15) . The slides were incubated at 37°C for 2 days before examination, as recommended by the manufacturer. The numbers of colonies per square centimeter of agar surface were then counted. The number of yeasts per milliliter (range, Ͻ10 3 to 10 6 CFU/ml) in the original vaginal secretion was estimated by comparing the colony densities to color charts provided by the manufacturer. The Vagicult tubes were incubated for 2 days at 37°C before microscopic examination for yeasts. The data were analyzed using the two-tailed Fisher's exact test.
RESULTS
The wet mount microscopy and qualitative Vagicult and Oricult-N culture results are given in Table 1 . The microscopy was positive for yeast for 14 of the 124 patients (11%). However, only eight (57%) of these could be verified by culture. Two of 50 controls (4%) had a positive result in microscopy, and both were also culture positive. The results of both culture methods were easy to interpret. Bacterial overgrowth did not interfere with reading of Oricult-N slides. Eighteen of the patients (14.5%) and six controls (12%) had positive Oricult-N cultures, while the Vagicult cultures were positive in 21 (17%) versus 11 (22%) subjects, respectively. The patient and control groups did not differ statistically by either of the culture methods. The sensitivity, specificity, and positive and negative predictive values of the qualitative Oricult-N culture compared to the Vagicult broth culture in the patient group were 86, 100, 100, and 100%, respectively. The quantitative results given by the Oricult-N method are given in Table 2 . Nine of the patients (7%) but none of the controls had high counts of yeasts (Ն10 5 CFU/ml) in their vaginas, while there was low-grade carriage of yeasts (Յ10 4 CFU/ml) in both patients (9 of 124 [7%]) and controls (6 of 50 [12%]). When groups of women with either no yeasts or only low numbers of yeasts (Յ10 4 CFU/ml) in their vaginas were combined and then compared to subjects with high vaginal yeast counts (Ն10 5 CFU/ml) (see Table 2 for details), patients and controls differed, but not statistically significantly (P ϭ 0.089). As can be seen in Fig. 1 , the distribution of yeast counts was bimodal in the culture-positive patient group but unimodal in the corresponding control group.
The diagnoses of the 103 symptomatic women who remained culture negative included trichomoniasis in one patient, bacterial vaginosis in one patient, condylomatous vaginitis in one patient, and desquamative inflammatory vaginitis in five patients. In addition, noninfectious conditions were diagnosed in three cases (lichen sclerosus in two cases and lichen planus in one case).
DISCUSSION
Candida carriage in the vagina has often been studied with both healthy women and those suffering from vaginitis. However, attention has rarely been paid to the quantities of yeasts in these groups. The present study has shown that it is possible to obtain semiquantitative estimates of vaginal yeast amounts using a simple and practical dipslide method. The technique could be particularly applicable to primary health care, because special mycological laboratory facilities are not required. The Oricult-N slide can be referred to a reference laboratory for further testing if necessary.
In the present study it was clearly shown that qualitative yeast cultures do not separate patient and control groups. As has been shown previously by others, broth culture methods like Vagicult do not discriminate between patients with disease and symptom-free carriers (14) . Microscopy may be better in this respect, because its sensitivity is probably lower than that of culture. The fact that 6 of 14 patients with positive microscopic examinations were negative by culture may be due to false-positive microscopy results or because not all yeast cells seen were viable. Patients harboring vaginal yeasts can be divided into two groups, i.e., those with either low or high yeast counts. Carriers with low counts may well represent women having vaginal symptoms caused by etiologic factors other than Candida. We emphasize that all vaginitis patients should be carefully evaluated for other etiologies besides Candida. When Candida vaginitis is suspected, a wet mount for direct microscopy is usually first prepared. If the result is negative for yeasts, a swab for a qualitative yeast culture is sometimes taken. However, the indiscriminate use and interpretation of qualitative Candida cultures may lead to overdiagnosis and excessive antifungal treatment.
Most of the earlier studies have shown some degree of correlation between the numbers of vaginal yeasts and symptoms and signs of vaginitis (6, 8, 11, 12) , although two studies gave opposite results (2, 21) . The control groups in earlier studies have consisted either exclusively or at least in part of women suspected to have a sexually transmitted disease or some other gynecological disorder (2, 6, 8, 11, 12, 21) . According to Odds (10), a higher proportion of these females than healthy volunteers tend to carry vaginal yeasts. For this reason, we used healthy volunteers as controls.
The most accurate sampling technique for suspected vaginitis is a vaginal washing (8). Odds and coworkers (9, 12) and Hopwood et al. (8) have shown, however, that vaginal swabs are a sufficiently sensitive and reproducible substitute. The methods of quantitation used in the past have usually been quite imprecise. The range of quantitation of the Oricult-N method used in the present study extended from Ͻ10 3 to 10 6 CFU of yeasts per ml in the original sample, a range broader than in most previous studies. Simple swabbing of a Sabouraud dextrose plate allows counting of colonies from 1 to 100. According to Odds (9), these colony counts correspond to a range of 10 3 to at most 10 5 CFU/ml in the original vaginal secretion. In this study, we somewhat arbitrarily set a cutoff point of 10 5 CFU/ml as a pathological vaginal yeast count. In two previous studies (6, 9), 10 colonies growing on a swabbed culture plate has been proposed as a limit between a pathological and a physiological amount of Candida in the vagina. This corresponds to about 10 4 CFU/ml in the original vaginal fluid. Hopwood et al. (8) proposed a broader range, i.e., one between 10 3 and 10 5 CFU/ml. As can be seen in Fig. 1 , both patients and healthy controls had yeast contents of 10 4 CFU/ml in their vaginas; this may represent an intermediate zone between the groups.
An accurate cutoff point between a physiological and a pathological vaginal yeast content cannot yet be defined based on the present or previous studies. More patients need to be studied and more clinical experience needs to be gained before any firmer conclusions can be drawn. In selected cases, women a Four groups were analyzed by Fisher's exact test as follows: (i) patients with negative plus low-count (Յ10 4 CFU/ml) yeast cultures (n ϭ 115), (ii) patients with high-count (Ն10 5 CFU/ml) yeast cultures (n ϭ 9), (iii) controls with negative plus low-count yeast cultures (n ϭ 50), and (iv) controls with high-count yeast cultures (n ϭ 0). may become sensitized to Candida (7) and then even small amounts of yeasts may elicit intense symptoms.
The Oricult-N method was easy to use and easy to interpret. It provided a semiquantitative estimate of the vaginal yeast count, which could be useful to clinicians in evaluating patients with suspected vaginal candidiasis. Further studies are required, however, before the product can be recommended as a routine diagnostic tool.
